Selective compensatory induction of hepatic HMG-CoA reductase in response to inhibition of cholesterol absorption.
The effect of the potent inhibitor of cholesterol absorption, ezetimibe, on serum cholesterol levels was tested in diabetic and thyroidectomized male Sprague-Dawley rats. Feeding diets supplemented with 1% cholesterol to the diabetic rats raised serum cholesterol levels from 132 to 514 mg/dl while decreasing hepatic 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase protein and mRNA levels. Addition of 10 mg/kg/day of ezetimibe to the diets of these animals lowered the serum cholesterol level to 90 mg/dl and produced a large compensatory increase in hepatic HMG-CoA reductase protein without significantly increasing mRNA levels, indicating a post-transcriptional effect. Hepatic LDL receptor protein levels in these diabetic rats were unaffected by ezetimibe treatment. In contrast, ezetimibe treatment of these young normal Sprague-Dawley rats, known to express high levels of hepatic HMG-CoA reductase, did not lower serum cholesterol levels. In thyroidectomized rats, dietary cholesterol increased serum cholesterol levels from 116 to 135 mg/dl and ezetimibe treatment lowered these elevated cholesterol levels to 85 mg/dl. Cholesterol feeding of thyroidectomized rats severely reduced hepatic HMG-CoA reductase protein, while ezetimibe treatment restored reductase protein to normal levels. Again, hepatic LDL receptor protein levels were unaffected by ezetimibe treatment of cholesterol-fed thyroidectomized rats. The data demonstrate that the cholesterol absorption inhibitor ezetimibe profoundly lowers serum cholesterol levels in animals expressing very low rates of hepatic cholesterol synthesis and produces large compensatory increases in hepatic HMG-CoA reductase expression without significantly affecting expression of hepatic LDL receptors. This indicates that ezetimibe should be most effective in lowering serum cholesterol levels in people with low rates of cholesterol synthesis/high rates of cholesterol absorption.